Feedback regulation of mammalian ornithine decarboxylase. Studies using a transient expression system.
Ornithine decarboxylase catalyzes the first step in the biosynthesis of polyamines in mammalian cells. The enzyme is subject to various control mechanisms to maintain adequate intracellular levels of polyamines. Polyamines exert a strong feedback control on ornithine decarboxylase. In a recent study [van Daalen Wetters, T., Macrae, M., Brabant, M., Sittler, A. & Coffino, P. (1989) Mol. Cell. Biol. 9, 5484-5490], it was concluded that feedback control of ornithine decarboxylase is mainly, if not exclusively, a posttranslational phenomenon. The existence of a fast-acting polyamine-stimulated component of ornithine decarboxylase degradation that acts on newly synthesized monomeric forms of the enzyme was postulated. In the present study we have used a transient expression system to test this hypothesis. The expression of ornithine decarboxylase in mock-transfected COS cells varied depending on the cellular supply of polyamines as has been found in other mammalian cells. Thus, supplementing the cells with exogenous spermidine resulted in a marked decrease in ornithine decarboxylase activity, whereas depletion of intracellular polyamines, using an ornithine decarboxylase inhibitor, gave a large increase in the cellular content of the enzyme. COS cells expressing an ornithine decarboxylase mRNA devoid of its 5' non-translated region did not exhibit any feedback control of the enzyme, neither in the presence of exogenous spermidine nor when the intracellular polyamine levels were depleted to the same extent as in the mock-transfected COS cells. The results strongly suggest that the feedback control of ornithine decarboxylase is not merely a posttranslational phenomenon.